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This study presents an example of a radiological protocol which may prove extremely beneﬁcial
in the diagnostic and surgical planning strategy.
Study design: This is a prospective study involving 20 patients that had been clinically diagnosed as
having KT syndrome. The proposed radiology imaging protocol involved scanning by Skeletal sur-
vey, CT, MRI, and MRA/MRV as basic routine studies for all patients as well as abdominal US
and CT for associated visceral involvements. Data analysis classiﬁed patients into groups undergo-
ing orthopedic procedures for limb shortening, surgical management for varicosities and others who
will be under conservative measures.
Results: Twenty patients had met the three criteria of KT syndrome. CT scanogram revealed leg
length discrepancy (LLD) in all patients. MRI and MRV results revealed different varieties of cav-
ernous haemangioma and varicose veins, a form of surgical intervention was resorted to in 12
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202 R.O. Kaddah et al.Conclusion: Coronal T2, STIR, postcontrast fat suppression sequences and MRA can guide the
plan of management in our series by providing exact delineation of extent and accurate character-
ization of vascular malformations in the extremities, orthopedic and surgical interventions aim to
correct deformities, decrease morbidity and rehabilitate these patients.
 2011 Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier B.V.
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Klippel Trenaunay syndrome (KTS) is a complex congenital
anomaly featuring capillary malformations (port-wine stains),
soft-tissue or bony hypertrophy, and varicose veins or venous
malformations (1–4). Diagnosis of KTS can be made when any
two of the three features are present (5). The lower extremity is
the site of involvement in approximately 95% of patients (6).
Since KT syndrome is a disease of no cure, different surgical
and/or orthopedic procedures are important for rehabilitation
and avoiding complications that arise with age progression.
Clinical diagnosis is easy but characterization of the different
components of the syndrome is the area of challenge met by
the radiologist. Patients selection for intervention depends
mainly on the radiologic work up.
With the advent of 3-dimensional magnetic resonance
angiographic techniques, a new concept in noninvasive diag-
nostic angiography is being achieved (7,8). In particular, these
techniques are extremely useful in KTS as their accuracy could
recognize more sophisticated ﬁndings as persistent sciatic vein
(PSV) that is demonstrated at MRV in 20–48% of KTS pa-
tients (9–12). The aforementioned accuracy resulted in a uni-
versal consensus that MRV is the method of choice in
preoperative mapping of venous malformations when surgical
resection of abnormal venous vessels is necessary (13,14).
Being of complex genetic origin, KTS cannot be ‘‘cured’’ in
the complete sense of the word, and the hands of the best sur-
geons remain tied. Bone shortening procedures, foam sclero-
therapy, vein ligation, debulking surgery, and foot re-shaping
are some modalities (based on radiological characterization
of different components of the syndrome) or procedures that
could be offered to some cases amenable to treatment.
Hence, a radiological protocol to pursue management plan-
ning is required to characterize the different components of
this syndrome. Until now, there is no deﬁnite radiological pro-
tocol to proceed with for all patients. The management plan
and long term follow up are decided on case by case basis.
Hence, a multimodality plan of radiological assessment was
proposed in this study considering Skeletal survey to be an
essential tool in detection of associated skeletal abnormalities,
CT scanogram in decision making for limb shortening proce-
dures and MRI in diagnosis, classiﬁcation, characterization
of soft tissue involvement, and accurate evaluation of Venous
and lymphatic components of the syndrome.2. Patients and methods
This prospective study was conducted at Faculty of Medicine,
Kasr EL-Aini Hospital, Cairo University from October 2006
to October 2010, and was planned as a collaborative work be-
tween the Diagnostic and Interventional Radiology Depart-
ment, Vascular and Orthopedic departments. The studyinvolved 20 patients clinically diagnosed as having Klippel
Trenaunay Syndrome by the presence of the three criteria of
the syndrome. A radiological protocol was suggested to pursue
as radiological workup for evaluation and management plan-
ning of patients age ranging from 3 to 28 years (mean ± 16.5 -
years) (12 males, 8 females) with the disease affecting the right
lower limb in 11, left lower limb in 8 and the right upper limb
in only 1 patient.
All patients underwent a general examination and organs
affected by the syndrome other than extremities were reported.
After explanation of the protocol value, informed written con-
sents were taken from all patients and/or their parents regard-
ing the radiological protocol and management planning. This
protocol had been previously approved by the faculty ethical
committee. This suggested radiological protocol included CT
scanograms, MRI, MRA/MRV scanning to all patients. In
addition, skeletal survey and foot imaging were done for com-
monly associated anomalies. Additional radiological investiga-
tions were done at different sites according to the clinical
examination.
2.1. Radiology protocol
2.1.1. CT scanogram technique
Computerized tomography (CT) scanning was chosen as the
most accurate method in measuring limb length discrepancy
rather than conventional radiography, (Fig. 1A–C) due to im-
proved radiation dose efﬁciency, and low scanner type, isotro-
pic imaging, tailored cone beam reconstruction algorithms,
and post-processing visualization of volume image data. CT
was performed using a GE multidetector CT (4 slices) (Milwau-
kee, USA), with KV= 120; MAs = 10; pitch 1, 5.
No contrast agent was used, protocol for both lower limbs
includes: Patient position: – supine, feet ﬁrst internally rotated
and inverted. AP Scout to include the apex of the femoral head
down to the midportion of tibial platform. Two measurements
for both lower limbs were taken:
1. From apex of femoral head to the intercondylar notch.
2. From tibial platform spike to the midportion of tibial plat-
form. And the total limb length was measured from the
apex of the femoral head to the midportion of tibial plat-
form. Upper limb measurements were taken for the arm
(apex of the head of the humerus to the end of the lateral
epicondyle) and forearm (apex of radial head to the distal
end of radial styloid process) and the total limb length
(extended and abducted).
2.1.2. MRI, MRA, MRV techniques
For every single patient, the MR protocol was completed in a
single session. All patients were examined for MRI by a Philips
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nostic Radiology Department of Cairo University using a
‘‘phased array body coil’’. The imaging protocol was based
on a localizer sequence and included axial, coronal (T2
weighted images) with (TR/TE5000-100), coronal STIR (short
time inversion recovery) sequences with inversion time T1 two
to three times equal the echo time. Post enhancement with
intravenous gadolinium-based contrast material was per-
formed for all patients (0.1 mmol/Kg) in transverse, and coro-
nal fat suppression views with TR/TE (1000-200) at a rate of
1.0 mL/s using an automatic injector. After acquiring the early
arterial phase data set, 17 s from the start of injection, we
obtained late arterial then early and late venous phase
(variable from 28 s up to 4 min), by a coronal contrast-
enhanced time-resolved high-spatial-resolution 3D MR angi-
ography and MR venography. TR/TA (6-1.7), protocol
applied: Slide thickness 10 mm, matrix 512 · 512, ﬂip angle
35, FOV= 430 mm.
Subtraction was needed because of the relatively low con-
centration of contrast agent used for this type of scan. Prepa-
ration phase is performed for each table position, to ensure
optimal receiver gains and ﬂip angles. Patient movement was
minimized by proper ﬁxation of the legs, total scan time for
the entire contrast enhanced 3D coronal scan was about 4 min.
2.1.3. Skeletal survey technique
Skeletal survey included: plain · ray of both hands and feet
(AP) view, dorso-lumbar spine (AP) and lateral views, pelvis
(AP), knee (lateral and skyline views), chest lateral view. The
aim was to detect associated skeletal anomalies. Additional
radiological investigations were required at different sites
according to the clinical ﬁndings.Table 1 CT scanogram with variation in limb length in both upper
Aﬀected humerus Aﬀected radius Total length Normal humeru
1 310 305 615 300
Table 2 CT scanogram with variation in limb length in both lower
Patient
number
Aﬀected femur Aﬀected tibia Total length Norma
2 430 342 772 430
3 250 215 465 250
4 508 414 922 478
5 368 308 676 362
6 266 233 499 248
7 260 249 509 259
8 269 233 502 250
9 260 234 494 224
10 366 307 673 332
11 497 415 912 450
12 490 410 900 454
13 483 411 894 476
14 474 433 907 473
15 475 433 908 470
16 474 425 899 470
17 260 233 493 258
18 252 236 488 245
19 253 236 489 250
20 259 219 478 2522.1.4. Foot imaging
Plain X ray, MRI, MRV and photo images data were obtained
to compare the normal and the affected foot.
2.1.5. Additional radiological tools
Abdominal ultrasound, MRI neck and CT abdomen and pel-
vis where taken when required.
2.2. Orthopedic plan
Once the predicted LLD was estimated, treatment options may
be formulated. Localization of the discrepancy within the fe-
mur and/or tibia will help determine where treatment should
be rendered, since the goal is to maintain symmetry of limb
segments. Epiphysiodesis, clipping, Ilizarov (Fig. 2A & B
and osteotomy were the modalities used for correction of
LLD and deformities.
2.3. Vascular surgery plan
Venous anomalies were managed by either vein ligation and
excision or by foam sclerotherapy. Soft tissue hypertrophy
excision (Debulking) with vein perforator ligation were done
for limb re-contouring. Foot anomalies were corrected by
toe amputation, forefoot amputation, or soft tissue excision
and foot re-shaping to ﬁt shoes.
3. Results
Patients included in this study were 20 (12 males and 8 females)
with age range between 3 and 28 years (mean agelimbs in mm.
s Normal radius Total length Diﬀerence in limb length in mm
302 602 13
limbs in mm.
l femur Normal tibia Total limb length Diﬀerence in limb
length in mm
334 764 8
205 455 10
403 881 41
307 669 7
204 452 47
230 489 20
202 452 50
226 450 44
274 606 67
415 865 47
403 857 43
402 878 16
430 903 4
430 900 8
420 890 9
225 483 10
235 480 8
232 482 7
202 454 24
204 R.O. Kaddah et al.±16.5 years). All had been clinically diagnosed as having KT
syndrome on the basis of the three main criteria of capillary
port-wine stains, soft-tissue or bony hypertrophy, and varicose
veins or venous malformations. Radiology protocol was ap-
plied to all patients and data analysis were summarized.
CT scanogram showed variation in limb lengths; lower
limbs in 19 cases and upper limb in only one case Table 1
and 2. This difference varied from 4 mm up to 6.7 cm. Differ-
ential limb length more than 2 cm was found in 8 patients.
Orthopedic intervention was done in 5 patients as epiphysiod-
esis in 2, Ilizarov in 2 and osteotomy in 1 patient (Table 3).
Conventional MRI with special emphasis on (T2WI, STIR
and post-contrast fat suppression) showed detailed criteria of
patients with Klippel Trenaunay syndrome (Table 4).
Important features were found like intramuscular extensionTable 3 Surgical orthopedics procedures in 5 of 8 patients
with signiﬁcant limb length discrepency.
No. Diﬀerence in mm Orthopedic procedure Bone site
1 4.7 Epiphysiodesis by clips Tibial epiphysis
2 4.4 Epiphysiodesis by clips Tibial epiphysis
3 6.7 Osteotomy Tibia and ﬁbula
4 4.3 Ilizarov Tibia and ﬁbula
5 4.1 Ilizarov Tibia and ﬁbula
Table 4 Conventional MRI with special emphasis on (T2WI,
STIR and post-contrast fat suppression) criteria of patients
with Klippel Trenaunay syndrome.
MRI ﬁndings No. of patients
1 Subcutaneous extension 16
2 Superﬁcial varicosities (medial and lateral) 19
3 Intramuscular extension 14
4 Extensive subcutaneous tissue edema 11
5 Cavernous haemangioma 9
6 Buttock extension 4
7 Pelvic and perineal extension 4
8 Intraarticular extension 2
9 Lateral abdominal wall extension 2
10 Bone marrow aﬀection 2
Table 5 Types of venous anomalies as seen by MR angiography.
Types of venous anomalies MRA ﬁnding
Early
1 Venous angioma 3
2 Varicosities along the saphenous system 2
3 Lateral varicosities
4 Perforator incompetence
5 Persistent sciatic vein
6 Pelvic venous extension of varicosity
7 Deep vein ectasia
8 Deep vein hypoplasia
9 Normal deep veins
10 Aplasia of deep veins
Early =MRA and early MRV (17–28 s): the anomaly appear in the M
accumulating in the MRV.of angiomas in 14, buttock extension in 4 (Fig. 7A & B), pelvic
and perineal extension in 4 and intra-articular extension in 2
patients (Fig. 5B).
Types of Venous anomalies as seen by MR angiography
were detailed in Table 5 as venous angiomas in 9, lateral var-
icosities in 13, perforator incompetence in 9 and persistent sci-
atic vein in 3 patients. Deep venous system was normal in 11,
hypoplastic in 7 and ectatic in 2 patients. Based on these ﬁnd-
ings, vascular procedures done for venous anomalies were
foam sclero-therapy in 12, subcutaneous soft tissue excision
in 5 and combined procedures as vein ligation, excision and
foam sclerotherapy in 9 cases (Table 6).
Some skeletal anomalies associated with KT syndrome
were found as toe macrodactyly and foot gigantism in 5, con-
genital or acquired scoliotic deformity in 3 and lateral patellar
subluxation in 2 patients (Table 7). Foot anomalies repre-
sented an important focus of imaging as combined skeletal,
vascular, and soft tissue anomalies were found (Table 8). These
ﬁndings allow surgery of foot reshapping and recontouring as
toe amputation in 2, forefoot amputation in 2, foam sclero-
therapy in 2 and soft tissue excision in 1 patient (Table 9).
Visceral anomalies were detected in 4 patients in the form
of tongue hemangioma in 2, pelvic kidney in one and splenic
hemangioma in another patient (Table 10).
4. Discussion
KT syndrome is a rare syndrome that has many challenging as-
pects. The problem of misdiagnosis is considered due to inap-
propriate referral, inappropriate diagnostic testing, confusion,
increased expense, and incorrect treatment. In our series all
patients demonstrate all 3 signs of the clinical syndrome:s
Late Total no.
9 9
6 6
13 13
Above knee 3 below knee 6 9
3 3
5 5
2 (1 femoral, 1 popliteal) 2
7 (4 femoral, 3 anterior tibial) 7
11 11
3 (1 popliteal, 2 anterior tibial) 3
RA. Late = late MRV (28 s–4 min): the anomaly more intense and
Table 6 Vascular procedures for venous anomalies.
Vascular procedures No. of patients
Foam sclerotherapy 12
Subcutaneous soft tissue excision 5
Vein ligation and stripping (great saphenous) 4
Subfacial perforators ligation 3
Combined procedures 9
Table 7 Skeletal anomalies associated with Klippel Trena-
unay syndrome.
Skeletal anomalies No. of patients
Toes macrodactyly
with foot gigantism
5
Scoliotic deformity 3 (congenital in 1 patient and
2ry to pelvic tilt in 2 patients)
Lateral patellar sublaxation 2
Hip hypoplasia 1
Depressed sternum 1
Table 8 Foot anomalies with Klipppel Trenaunay syndrome.
Foot anomalies No. of patients
Foot gigantism and toes macrodactyly 5
Extensive varicosities of the dorsum of the foot 4
Subcutaneous lymphedema of dorsum of foot 3
Syndactyly with forefoot hypertrophy 2
Localized hemangioma 2
Table 9 Operative procedures for foot reconstruction {to ﬁt
shoes}.
Operative foot procedures No. of patients
Toe amputation 2
Toe and forefoot reformation 2
Foam sclerotherapy 2
Subcutaneous soft tissue excision 1
Figure 3 Cavernous haemangioma of the arm and forearm; (A
and B) coronal STIR of the right arm and forearm sequences
shows: diffuse soft tissue swelling involving nearly all superﬁcial
and deep soft tissue compartment of the arm and forearm it
appears multilocular with thin septae showing bright signal on
STIR sequences, notice the superﬁcial varicosity.
Figure 1 (A) CT scanogram with measurement from apex of femoral head to the intercondylar notch with difference in limb length
7 mm more on the left. (B) Measurement from tibial platform spike to the midportion of tibial platform with variation in limb length of
17 mm more on the left. (C) Another patient with CT scanogram measurement of the total limb length from the apex of the femoral head,
to the midportion of tibial platform and variation in limb length of 4, 7 cm more on the left side.
Figure 2 (A) Ilizarov application for correction of deformity of
the right tibia, notice the cutaneous navii in the right upper leg. (B)
Epiphyseal clipping for the upper end of the tibia.
Table 10 Visceral organ involvement with Klippel Trenaunay
syndrome.
Visceral organ involvement No. of patients
Tongue hemangioma 2
Pelvic kidney 1
Splenic haemangioma 1
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Figure 4 (A) MRV of the right upper limb in early stage shows
attenuated venous channels with non visualization of the deep
venous system. (B) In the delayed series, there is opaciﬁcation of
multiple variable sized venous pools along the arm and forearm
both intramuscular and intermuscular (venous angiomas).
206 R.O. Kaddah et al.port-wine stain, varicose veins, and bony and soft tissue hyper-
trophy compared to another study in1998, in a series of 252
patients at the Mayo Clinic, 63% of patients had all 3 features
and 37% had 2 of the 3 features. Port-wine stain was seen in
98% of patients, varicosities or venous malformations in
72%, and limb hypertrophy in 67% (15). Again one report de-
scribes only upper limb involvement (16). In our series one case
is reported in the upper limb (Figs. 3A and B and 4A and B).
Varicose veins in KTS are congenital. The Klippel Trena-
unay vein is a large, lateral, superﬁcial vein sometimes seen
at birth. The deep venous system is frequently involved in
KTS. The most common form of affection was said to be
hypoplasia or absence (17), Varicosities may remain stable in
size or gradually expand. Pain and lymphedema are commonly
reported These symptoms may worsen during pregnancy
(18,19). Atypical veins, including lateral veins and persistent
sciatic vein, were present in 72% of patients in the series of
mayo clinic (20,21). These aberrant vessels, which are large,
irregular, and tortuous in course, were present in 80% of the
subjects included in our study where 3 had persistent sciatic
vein and 13 had lateral veins. Finally, deep venous abnormal-Figure 5 Cavernous haemangioma of the whole right leg with intram
extensive involvement of all superﬁcial and deep soft tissue componen
signal intensity on T2 weighted image. (B) Sagittal STIR: the lesion ex
shows the multilocular soft tissue swelling with central non enhancedities included venous ectasia which was found in 2 patient,
hypoplasia in 7, aplasia in 3, and absent or incompetent valves
in nine cases with below knee location in 6 of them and above
the knee in three cases.
Bony and soft tissue hypertrophies are the third sign of
KTWS that can be either secondary to increased length (bony
involvement) and/or increased girth (soft tissue involvement).
Hypertrophy may be appreciated at birth It usually progresses
during the ﬁrst years of life (22).
4.1. Radiological workup and evaluation
Clinical measurements can only guarantee measurement within
0.5–1.0 cm, whereas radiographic examinations can be used to
determine the exact differences to within 0.1 cm (21), thus
helping to determine how fast a limb is growing and may also
help in determining proper timing for limb length equalization
procedures. Foot anomalies represent a troublesome problem
for these patients as toe anomalies, soft tissue hypertrophy,
varicose veins and foot hypertrophy make them unable to wear
shoes and thus liable to trauma and bleeding. Radiological
evaluation of the foot components is important to choose
the proper kind of intervention to facilitate walking and treat
the psychic element especially at school age. In our cases the
foot anomalies were treated by toe amputation and foot
reshaping.
CT scanogram is an important part of the protocol not only
for patient referral to orthopedic intervention but also for fol-
low up through childhood and puberty. Moreover, skeletal
survey helps in detection of associated skeletal anomalies that
necessitate correction and for later consideration during reha-
bilitation as foot macrodactyly, scoliotic deformity.
MRI with different techniques has its role in characteriza-
tion of the depth of the hemangiomas, estimation of the degree
of soft tissue hypertrophy in addition to pelvic (Fig. 7A & B)
and Intra-articular extension. The degree of bone marrow ede-
ma (Fig. 9A and B); subcutaneous and, lymphatic components
of the syndrome are also diagnosed (especially on T2 weighted
images, and post-contrast fat suppression). Moreover, on the
aspect of venous system, MR venography is useful in detecting
different varicose vein types, deep system ectasia (Fig. 10A &
B), hypoplasia or aplasia, presence and extension of persistent
sciatic veins (Fig. 8C), presence of suprapubic pelvic venous
extension presented in ﬁve cases (Fig. 10B) all are betteruscular and Intra-articular extension. (A) Coronal T2-WI, shows
t of the right leg by a multilocular soft tissue swelling with bright
tended deeply into the knee joint synovial cavity. (C) Axial T2WI:
area within the lesion (lymphatic component).
Figure 7 (A) Coronal STIR: shows left pelvic, perineal and
gluteal muscle extension of the haemangioma showing bright
signal intensity. (B) Axial post contrast shows left intrapelvic and
extrapelvic extension of the lesion which is seen engulﬁng the left
iliac bone, it shows homogenous enhancement and inﬁltration of
the pelvic organs and uterus (the parametrium).
Figure 6 (A) MRA of both leg shows innumerable superﬁcial and deep foci of dilated serpiginous venous channels in the right leg i.e.
venous angiomas. (B) MRA of both thighs shows abnormal increase of vascularity in the form of patches of minute vessels and nodule of
blood pools were seen over the knee joint seen related to the muscular branches of the superﬁcial femoral artery, such lesions represent
capillary angioma.
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abnormalities can be achieved. This volumetric estimation
might result of invaluable help for the therapeutic planning,Figure 8 (A and B) MRA and early MRV show simultaneous vi
hypertrophied lateral venous channel, notice the local gigantism of the
more evidence of the hypertrophied venous channels along the late
radiography of the left foot shows diffuse swelling and hypertrophy o
with local gigantism (macrodactyly) over the forefoot, second, third afollow-up of the volume regression of the treated superﬁcial
venous malformations and help choosing the proper therapy
as vein ligation, foam sclerotherapy or soft tissue excision, or
combined surgery.
We found that T2WI, STIR and post contrast fat suppres-
sion sequences are helpful in determining the extent of vascular
malformations that escape proper estimation by MRA alone.
Owing to better accuracy, the depth of malformation found
to be variable in our study, it may be limited to the skin, or ex-
tend deeper to subcutaneous tissue (n= 16), muscular
(n= 14), bone (n= 2) and intra-articular (two cases)
(Fig. 5C). Pelvic and abdominal extension of cavernous hae-
mangioma was detected in four cases, visceral organs, such
as the pleura, the spleen, the liver, the bladder, and the colon
may also be affected (22). One case showed splenic
haemangioma.
Although ultrasound was traditionally and is still currently
used in some centers for characterization of vascular lesions, it
is limited by a small ﬁeld-of-view, restricted penetration and
operator dependency (23).
MR imaging provided good anatomical detail, with precise
delineation of the extent of lesions and the relation to sur-
rounding structures. Gave excellent visualization of involve-sualization of the arterial and venous system, and beginning of
left forefoot and macrodactyly. (C) MRV shows more ﬁlling and
ral aspect of the thigh (persistent sciatic vein) (PSV). (D) Plain
f the subcutaneous tissues over the toes with mottled calciﬁcation,
nd fourth toes.
Figure 9 Extensive left lower limb varicosity (A and B): (A)
Axial post contrast fat suppression shows multiple dilated vascular
channels involving the whole posterior compartment of the left
thigh alternating with signal void non enhanced areas. (B) Coronal
postcontrast fat suppression weighted image of the same patient
shows in addition Bone marrow edema of the left femur likely due
to vascular congestion.
Figure 10 Extensive right lower limb varicosity; (A) MRV shows
markedly dilated tortuous varicose veins of the superﬁcial and
deep venous system of the left leg and thigh, the arterial system
shows hypertrophy and dilatation compared the right side likely
due to ipsilateral hyperdynamic circulation. (B) Evidence of
suprapubic veins and pelvic left kidney (associated congenital
anomaly).
Figure 11 Cavernous haemangioma of the right leg and upper thigh;
seen involving all muscular compartment of the right leg as well a
compartment showing high signal intensity on T2 weighted images. (B
right leg extending to the thigh. (C) Photoimage of the right lower lim
208 R.O. Kaddah et al.ment of speciﬁc muscles groups, joints and bones. In other
words, magnetic resonance imaging (MRI) emerged as the pro-
cedure of choice for noninvasive imaging and classiﬁcation of
vascular anomalies (24). In our cases, venous malformations
were characterized during normal arterial (Fig. 6A) and early
venous enhancement (in three of nine cases) showed progres-
sive ﬁlling of the malformation with contrast material. On
the late venous phase, venous vascular malformations were
readily identiﬁed on all nine because of cavernous and partially
nodular enhancement of tortuous vessels (Fig. 4B).
Peripheral limb hemangiomas in our cases were hyperin-
tense on T2 weighted and STIR images and showed a more
homogeneous contrast enhancement with central non enhanc-
ing areas denoting lymphatic component in two cases
(Fig. 5C). For hemangiomas of the tongue, the two cases were
typically hyperintense at T2-weighted MR imaging and
showed parapharyngeal extension (Fig. 12A and B). The case
of splenic haemangioma was hyperechoic on ultrasound.
4.2. Vascular surgery management
For cases presented with extensive subcutaneous and intra-
muscular extension soft tissue excision is performed in ﬁve
cases (Fig. 11C), moderate varicosity treated by foam sclero-
therapy in 12 cases, vein ligation and stripping in great saphe-
nous varicosity and large incompetent perforators in four
cases, subfascial ligation perforators in three cases, combined
procedures in nine cases.
4.3. Orthopedic management
The primary goal of surgical equalization of lower extremity
limb length discrepancy is to obtain nearly equal limb lengths,
preserve patient height, maintain body proportions, and mini-
mize surgical risk to the patient (25), thus enhancing the qual-
ity of life of patients limb shortening, although requiring exact
timing of surgery, offers a valid choice for the treatment of
(LLD). Many surgeons use a cut-off point of 2 cm as an indi-
cation for intervention (26). Virtually all orthopedic surgeons
agree that LLD< 2 cm should be treated non-surgically (27).
Before skeletal maturity, a LLD between 2 and 5 cm ) can
be corrected by epiphysiodesis or stapling. Signiﬁcant LLD has(A) MRI coronal T2 WI shows extensive soft tissue mass lesion is
s the intervening fat planes extending to upper thigh muscular
) Photoimage shows the extensive soft tissue swelling involving the
b after soft tissue excision.
Figure 12 (A and B) MRI of the neck; axial and sagittal post contrast fat suppression shows haemangioma on the left side of the tongue
and parapharyngeal space with encroachment on the left side of the oropharynx and intense contrast enhancement after injection. (C)
Photoimage shows large tongue haemangioma on the left side of the tongue.
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ference by bone shortening procedure applied in only ﬁve of
eight, two cases underwent epiphysiodesis by bone clips; two
cases underwent Ilizarov application and one case by
osteotomy.
Skeletal survey helps in detection of associated skeletal
anomalies that necessitate correction and put in consideration
during rehabilitation. Our study included 12 cases with skeletal
anomalies such as Scoliotic deformity found in 3 patients (con-
genital in 1 patient and 2ry to pelvic tilt in 2 patients), lateral
patellar subluxation in 2 patients, macrodactyly syndactyly
and local gigantism over toes in 5 patients, depressed sternum
in 1 patient and pelvic hemi-hypoplasia in 1 patient.
Based on our results it can be concluded that the suggested
protocol could help in characterization of the different compo-
nents and expose the associated anomalies that might be hid-
den during clinical examination and might be life threatening
when complicated. MRI with MRA/MRV are extremely help-
ful for the global evaluation of patients with KTS regarding
conﬁrmation of nature of the swelling as a vascular anomaly,
as well as details about superﬁcial and deep venous systems
is obtained with a single exam in other words it represents
one stop shop assessment of the syndrome. Together with skel-
etal survey and CT scanogram, bony anomalies and variation
in length can be evaluated for orthopedic decision, depiction of
the origin, course, and anatomic relationship of the anomalous
vessels helps to adequately plan the treatment in patients who
are candidates for surgery or sclerotherapy.
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